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ABSTRACT: The telephone set monitors four separate condi-

tions and reports the occurrence of any one of these condi-

tions, by sequentially calling as many as three different sta-
tions from a repertory of six stations and transmitting a pre-
recorded message identifying its location and the occurrence
of the particular condition. In addition, the reporting set
indicates whether the condition continues to exist and pro-
vides the called station with the opportunity to initiate
corrective action with respect to the condition. The user of
the reporting set is able to control the number of calls made
to the station associated with each condition and the priority
that one condition has over another. Furthermore, the re-
porting set may itself be called to check its operation or to
check whether any of the conditions exist at the time of the
call.
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1

TELEPHONE REPORTING SET
FIELD OF INVENTION

This invention relates to the field of telephone communica-
tion;and within that field to the area of alarm reporting over
telephone circuits.

Telephone reporting sets have been developed for surveil-
lance of unattended subscriber locations. These reporting sets
are uséd to perform surveillance of the unattended premises
themselves such asfor fire or burglary, or to perform surveil-
lance of equipment located at the unattended premises, such
as for ineffective operation or failure of the equipment. The
surveillance is carried out by monitoring the premises or
equipment for the occurrence of particular preselected condi-
tions, hereinafter referred to as alarm conditions. When sucha
condition ‘occurs, the reporting set responds by calling a

"preselected station and informing the. called station of the
source of the call and the occurrence of the condition.

_ DESCRIPTION OF THE PRIOR ART

Hereinbefore, the capabilities of telephone reporting sets
have been quite limited. Most reporting sets respond to the oc-
currence of only a single alarm condition or, where respond-
ing to more than one condition, are unable to identify which
pamcular condition has in fact occurred. In addition, most re-
porting sets respond to the occurrence of an alarm condition
by:cailing a single preselected station.

'Among those reporting sets that are able to monitor more
than one alarm condition and. identify each condition in-
dividually, none have the capability of giving priority to one
condition over another where more than one'condition occurs
sxmultaneously or in close succession of one another. Such a
capability is desirable because the reporting of a fire is cer-
tainly of greater urgency than and should take priority over
the reporting of a breakdown of equipment.

Furthermore, among those reporting sets that respond to
the occurrence of an alarm-condition by calling more than one
preselected station, very few have the capability of sequen-
txally calling a plurality of stations until a response is received
- frof one of the called stations. This capability is desirable
because it increases the probability that the alarm condition
will be quickly reported to an interested party. Thus the possx-
bility of two ‘or three stations being busy or unattended. is
much less than the p0551b111ty of a single station being busy or
unattended

SUMMARY OF THE INVENTION

The reporting set of the present invention monitors an unat-
tended facility for the occurrence of as many as four different
conditions and responds to the occurrence of any one of these
conditions by sequentially calling as many as three different
stations from a repertory of six stations, the stations called and
the “sequence in which they are called having been pro-
grathmed for each condition:

After calling a station, the reporting telephone transmits a
prerecorded message identifying its location and the occur-
rence of the particular condition. If the condition continues to
exist, 'an intermittent alarm signal is transmitted with the
message. - Furthermore, a continuous interrogate signal 'is
briefly transmitted during the course of the message, and if the
called station returns a control signal during the transmission
of the interrogate signal, a relay associated with the condition
being reported is energized. This relay may be used by the sub-
scriber to either initiate corrective action with respect to the
condition or initiate some other, activity at the unattended
facility. Transmission of the control signal by a called station
at any other time causes the reporting telephone to terminate
its:calling operation and reset to a standby condition.

If no resetting control signal is received by the reporting
telephone, it transmits the prerecorded message four times,
drops the telephone line, and then calls the next station that it
is programmed to call. The reportmg telephone can be pro-
grammed to call each of the three stations once and then reset
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to a standby condition, or it can be programmed to continue
to sequentxally call these stations unul a resetting control
signal is received.

If more than one of the conditions occurs at the same time,
the reporting of the conditions will be done in a particular
order as selected by the subscriber. The reporting telephone
may be programmed to report the condition of highest priority
until a resetting control signal is received from a called station
or it may be programmed to only.continue to report the condi-
tion of highest priority until all three statlons associated with
this condition have been called.

Furthermore, should a condition octyr while a condition of
lower priority is bemg reported, the reporting telephone will
complete the call in progress. Then the reporting telephone
will; depending upon how it is programmed, either continue to
report the condition of lower priority until all three stations as-
sociated with this condition have been called, or it will im-
mediately commence to report the condition of higher priori-
ty.

The reporting telephone may itself be called and it answers
the call by briefly transmitting the interrogate signal. If the
callmg station returns the control signal while the interrogate
signal is being transmitted, the reporting telephone responds
by sequentially transmitting the prerecorded message for each
condition. Otherwise the reporting telephone drops the
telephone line.

The alarm signal is transmitted with each message if the
condition reported by the message exists at the time the
message is transmitted. In addition, the interrogate signal is
briefly transmitted durmg the: course of each message, and if
the calling station again returns the control signal coincident
therewith, the subscriber use relay associated with the condi-
tion being reported is energized.

If the calling station transmits the control signal at any other
time, the reporting telephone’ drops the telephone line and
resets to a standby condition. If, on the other hand, the calling
station does not transmit the resetting control signal, the re-
porting telephone will drop the telephone line after it has
completed transmitting the messages, and then it will make
one attemnpt to call a particular oné of the stations in its reper-
tory. During this callback the reporting telephone only trans-
mits a continuous identification signal, and at the end of the
call, the reporting telephone resets itself to the standby condi-
tion.

DESCRIPTION OF THE DRAWING

FIG. 1A is a perspective view of the controls operated. by
the subscriber in programmmg the telephone reporting set of
the present invention;

FIGS. 1B and 1C are enlarged front views of portions of the
digit and number selecting controls, respectively;

FIGS. 2 and 3 are schematic representations of printed cir-
cuit members that provide the sw1tchmg logic for the report-
ing set;

FIGS. 4 through 10 combine to provide a schematic circuit
diagram of the reporting set; and

FIG. 11 shows how FIGS. 4 through 10 are to be oriented
with respect to one another.

DETAILED DESCRIPTION

Referring to FIG. 1A of the drawing, the telephone report-
ing set is contained within a housing 20 having a door 22
which when opened exposes the controls operated by the sub-’
scriber in programming the reporting set. On the door 22 itself
there are two arrays of manual slide switches such as disclosed
in U.S. Pat. No. 3,308,250 issued to N.'L: Field Il and J. F.
thchey on Mar. 7, 1967. Each switch includes a selector 23
that is slidably displaceable along the length of a slot 24. Each
switch also includes a detent (not shown) that limits the loca-
tion of the selector 23 along the length of the slot 24 to a par-
ticular number of discrete posnions In each position, the
selector 23 generally closes a pair of contacts that are unique
to that position.
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The first array of slide switches, labeled ‘*Automatic Dial
Numbers,” is used to select six telephone numbers to be called
by an automatic call transmitter 25 shown schematically in
FIG. 5. These slide switches, some of which are shown in FIG.
1A, are arranged in six rows lettered A through F. Each row
corresponds to an individual telephone number, and there are
14 switches in each row, each switch corresponding to an in-
dividual digit in a telephone number. The leftmost slide switch
in each row is the first digit switch and the rightmost slide
switch is the 14th digit switch.

. The selector 23 of each digit switch is locatable in one of 12
positions. The topmost position is labeled ‘PAUSE,” and it is
used to provide a lapse of time between digits such as when
there must be a pause for a second dial tone. Only in this posi-
tion does the selector 23 not ciose a pair of contacts. The next
10-positions are labeled 0 through 1 and are used to select a
particular numerical value for an individual digit. The pairs of
contacts associated with these 10 positions are referred to as
the value contacts. The bottom-most pesition is labeled “-
STOP,” and it is used following the last digit of a number that

‘has less than 14 digits to indicate the end of the telephone
number. The pair of contacts associated W1th this position are
‘referred to as the stop switch.

. The call transmitter 25, which is similar to the call trans-
mitter disclosed in the copending application of J. J. Driscoll,
Ser. No. 539,468, filed Apr. 1, 1966, now U.S. Pat. No.
3,509,286 and assigned to the assignee of the present inven-
tion, includes a switching matrix consisting of three pluralities
of switches that are intérconnected with one another.

The first plurality of switches comprises the six groups of
digit switches of the Telephone Number array. The second
plurality of switches comprises 10 normally open switches that
are continuously closed and opened in sequence, there being
one compléete sequential actuation for each of the possible 14
digits in a selected telephone number and there being a time
lapse between-each complete sequential actuation. Each of
these switches, referred to as the fast sequence switches, is
connected to an individual corresponding pair of value con-
tacts on each of the digit switches. Thus the first of the fast
sequence switches is connected to the 0 pair of contacts of
every digit switch in the Telephone Number array, the second

fast sequence switch is connected to the 9 pair of contacts of
every digit switch in the Telephone Number array, and so on.

The third plurality of switches comprises six groups of 14
switches each. The switches in each group are normally open
and are closed and opened in sequénce, one switch in each

‘group being simultaneously closed during each complete ac-

tuation of the fast sequence switches. Each of these switches,
referred to as the slow sequence switches, is connected to all
the pairs of value contacts of an individual digit switch, the
first slow sequence switch in each group being connected to
the pairs of value contacts of an individual first digit switch,
the second slow sequence switch: in each group being con-

nected to-the pairs of value contacts of an individual second
digit switch, and so on.

With this arrangement, if the first digit switch for the A
telephone number is in the 0, a path is provided through the
switching matrix during the first sequential actuation of the
fast switches when the first fast sequential switch is closed. Of
course, if the first digit switch for the B-telephone number is in
the 9 position, a path is also.provided through the switching
matrix during the first sequential actuation of the fast switches
when the second fast switch is closed. Thus for each sequential
actuation of the fast switches, there may be, depending on the
positions of the digit switches, six different paths through the
switching matrix. However, as hereinafter shown, only one
path through the switching -matrix is of consequence during
the transmission of each digit of a particular telephone
number.

In the schematic of FIG. 5, the fast sequence switches are
shown as a single normally open switch F, the digit switches of
each telephone number are shown as a single normally open
switch' D having the subscript A" through F associated
therewith, and each group of slow sequence switches is shown
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4

as a single normally open switch S having the same subscript
as the group of digit switches to which itis connected. The fast
sequence switches F are connected to one end of the latch
winding of a calling relay C, the other end of the latch winding
being connected through normally closed contacts MR; to a
voltage source. Thus when a path is provided through the
switching matrix and that path is grounded, the latch winding
of the calling relay C is energized.

The calling relay C, when latched, closes a pair of normally
open contacts C, in the path connecting one end of the un-
latch winding to the voltage source. In addition, it opens a pair
of normally closed contacts C, (FIG. 4) that are connected in
parallel with a normally closed pulsing switch P. The pulsing
switch P opens and closes 10 times a second and when the
contacts C, are open, the pulsing switch acts to interrupt the
telephone line and transmit pulses thereover. Consequently,
when a grounded path is provided through the switching
matrix, it initiates the transmission of pulses out on the
telephone line.

The pulsing switch P and the fast sequence switches F close
and open at the same frequency and they are synchronized so
that the pulsing switch is closed at the same time that a fast
switch is closed. In addition, immediately following each
complete sequential actuation of the fast switches F, a nor-
mally open switch G closes and connects the unlatch winding
of the calling relay C to ground, whereby the winding is ener-
gized through the closed contacts C, and the normally closed
contacts MR;. The contacts C, thereupon reopen to deener-
gize the unlatch winding, and the contacts C, reclose to place
a short across the pulsing switch P. Thus a group of pulses is
transmitted commencing with the closure of the fast sequence
switch F that completes a grounded path through the
switching matrix and ending with the completion of the
sequential actuation of the fast switches. The number of pulses
transmitted is, of course, proportional to the length of time
that transpires between these two occurrences. The time lapse
between each complete sequential actuation of the fast
switches F provides the interdigital period between transmis-
sion of digits.

As seen from FIG. 5, the call transmitter 25 also includes
two other normally open switches associated with each
telephone number. A first of these switches, indicated as DS,
is the stop switch that is closed by the positioning of a digit
switch in the STOP position, the first digit switch following the
last digit of a telephone number having less than 14 digits
being placed in this position. The stop switch DS for each digit
of a telephone number is connected in series with the as-
sociated slow sequence switch S.

The other switch associated with each telephone number is
a slow sequence stop switch SS that is briefly closed following
each complete sequential actuation of the slow sequence
switches S. The stop switch SS serves a function when the
telephone number has 14 digits, and therefore there is no digit
switch in the STOP position and the stop switch DS does not
close. Each stop switch SS is connected in parallel with the as-
sociated slow sequence switch S and stop switch DS. Either of
these paths when closed, serve to connect the latch winding of
a motor relay MR to ground.

The fast sequence switches F, the slow sequence switches S,
the stop switches SS, and the pulsing switch P are all operated
by a motor 26 (FIG. 10), and the operation advantageously
takes place through the rotation of groups of contacts over a
printed circuit disc. This arrangement is shown in the afore-
mentioned Driscoll application. The motor 26 also operates a
pair of normally open contacts N, and a pair of normally
closed contacts N, (FIG. 9), the contacts N, closing shortly
after the calling cycle begins followed by the opening of the
contacts N,. Both pairs of contacts return to normal as the
calling cycle ends.

Turning again to FIG. 1, the second array of slide switches
on the door 22 consists of three rows with four switches in
each row. These slide switches, some of which are shown in
FIG. 1B, are referred to as number switches. They serve to
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select which of the six preselected telephone numbers are to
becalled in response to.each of four conditions the reporting
set monitors. The occurrence: of each of these conditions is
called an “event” and'it is seen that three telephone numbers
can: be called for each event. The number switches also serve
to select the ordeér in which the telephone numbers are to be
called. Each -of the selectors 23 of the number switches is
locatable in one of six positions labeled A through F, the let-
ters corresponding to the six telephone numbers stored in the
Telephone Number array. '

The number switches are shown schematically in FIG. 5 as
individual switches N,~, where a corresponds to the event
number 1,2, 3, or 4 and b corresponds to the call number 1, 2
or ‘3. Each number switch has six pairs of contacts each of
which: corresponds. to an ‘individual telephone number A
through F and each of which is connected in series with the
slow sequence switch S and slow sequence stop switch SS as-
sociated with that telephone number. One of the six pairs of
contacts for each number switch is, of course, closed while all
the rest are open.

As shown in FIG. 1, the portion of the housing 20 facing the
doot 22 incorporates other controls for programming the re-
" porting set. These controls include a handset 28, such as the
TRIMLINE handset, that has a dial 29 and a recall pushbutton
30 in addition to a receiver 32 and transmitter 34. The dial 29
operates a normally closed pulsing switch P’ (FIG. 4) and the
recall pushbutton 30 operates a normally closed recall switch
RL (FIG. 4) the latter permitting the user to interrupt the
telephone line without having to-operate a switch hook 35 in-
corporated-in a support 36 for the handset 28. The switch
hook 35 actuates a hook switch HS having three pair of nor-
mally open contacts HS, (FIG. 4) and HS, (FIG. 9). - ‘

The handset 28 in conjunction with a mode key 38 and a
channel key 40 is used to record messages, check the recorded
message, and to make calls from the facility at which the re-
porting set is located. The mode key 38 includes five buttons
respectively labeled “CLEAR,” “PLAY,” “RECORD,” *-
START,” and “REPORT.” The PLAY, RECORD, and RE-
PORT buttons are used to select.a particular mode of opera-
tion for the reportmg set. The CLEAR button is used if the re-
porting set is in operation due to the occurrence of one or
more events-and the user desires to terminate the report at-
tempt, while the START button is used to initiate the opera-
tion: of the reporting set in the record or play modes. The
PLAY, RECORD, and REPORT buttons are mutually exclu-
sive and latching so that when one is depressed it releases the
previously depressed . button -and is .itself latched in a
downward position. Both the CLEAR and START buttons, on
the other hand, are nonlatching and not mutually exclusive
with any of the other buttons, The PLAY button includes a
lamp PLP (FIG. §) therein that is illuminated when the report-
ing set is in the play mode, and the RECORD button includes
alamp RLP therein that is illuminated to inform the user when
he may record.

The CLEAR button actuates three pairs of normally open
contacts CL, (FIG. 6), CL, (FIG. 9), and CL,, and two trans-
fers, the first comprising a pair of normally open contacts CL,
and a pair of normally closed contacts CL; and the second
comprising a pair of normally open contacts CL; and a pair of
normally closed contacts CL;. The PLAY and RECORD but-
tons. both operate three pairs of normally open contacts, the
PLAY contacts comprising PL, (FIG. 10), PL, (FIG. 4), and
PL, (FIG. §).and the RECORD contacts comprising RC,, RC,
(FIG. 4), and RC; (FIG. 18). The START button actuates one
pair. of normally open contacts ST, and the REPORT button
actuates two paris of normally closed contacts RP, (FIG. 9)
and RP; (FIG. 10).

The normal condition of the CLEAR, PLAY, RECORD,
and START buttons is when they are released, but the normal
condition of the REPORT button is considered to be when it is
depressed. Furthermore, the door 22 includes a plunger 42
that engages the REPORT button upon the closing of the door
to assure that the button is in a depressed condition when the
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person using the reporting set terminates his use. The plunger
42 is itself depressed by the engagement with the REPORT
button to operate a pair of normally open contacts DR, (FIG:-"
7). Like the REPORT button, the normal condition of the
door plunger 44 is when it is depressed.

The channel key 40 has four buttons respectively labeled 1,
2, 3 and 4. Each button corresponds to an individual track on
a continuous loop of magnetic tape (not shown), and when a
channel button is depressed it serves to set up circuitry for
recording or checking a message on the corresponding track.
During recording or playing, the tape is driven by a motor 44
(FIG. 10) past a four track head 45 (FIG. 5), the head includ-
ing an individual erase winding EW1 through EW4 and an in-
dividual record-play winding RPW1 through RPW4 for each
track. Each track corresponds to an individual event and
generally the message recorded on each track recites the loca-
tion of the reporting set and the occurrence of the particular
event. "

The channel buttons are mutually exclusive and latching,
and each of the buttons when depressed actuates a common
switch having three pairs of normally closed contacts CM,
(FIG. 6), CM2, and CM, (FIG. 10). In addition, each button
when depressed respectively actuates an individual channel
switch CH1 through CH4 each having three pairs of normally
open contacts designated by subnumerals 1 (in FIG 5),2,and
3 (FIG. 10).

Each of the buttons includes an individual lamp CLP1
through CL.P4 theréin that is illuminated when the door 22 is -
open and when the event that it is associated with has oc-
curred but has not been reported. Furthermore, the lamp is il-
luminated more-brightly when the event is'in the process of
being reported. Consequently, a person using the reporting set
at its location is informed which events have occurred but
have not been reported and Wthh one is in the process of
being réported.

The position below the channel key 40 is an event reporting
key 48 having four bistable rocker buttons respectively
labeled 1, 2, 3 and 4. The buttons are used to control the
calling cycle of the reporting set for each of the four events.
that are monitored. When a button is in the “3 Times” posi-
tion, which is when the upper end is depressed, the reporting
set sequentially calls each of the three telephone numbers
selected for that event once and ther returns to a standby con-
dition. When, on the other hand, a button is in the “Indefinite-

- 1y" position, which is ' when the lower end is down, the report-
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ing set sequentially. calls each of the three telephone numbers
for that event continuously until a resetting control signal is
received or until a higher priority event occurs. The buttons
respectively actuate switches ER1 through ER4 (FIG. 7), each
switch having a pair of contacts that are open when the button
associated therewith is in the “ldefinitely” position and closed
when the button is in the 3 Times’ position.

Located adjacent to the reporting key 48 is a priority key 50
having a single bistable rocker button. This button is used to
control the sequence of reporting when two or more events
occur in short succession of one another. When the button is
in'the “Event 1" position, which is when the upper end of the
button is depressed, event 1 has the highest priority, followed
by events 2, 3 and 4. In addition, if during the reporting of one
event an event of higher priority occurs, the reporting of the
lower priority event is terminated at the end of the call then
being made to permit the reporting of the higher priority. :
event. The reporting of the lower priority event is reinitiated,
provided that the resetting control signal had not been sent
during the earlier call, upon the completion of the reporting of
the higher priority event as determined by the event reporting
key 48. :

When the button of the priority key 50 is in the “Equal”
position, which is when the lower end of the button is down,
the events are reported consecutively in the sequence 4, 3, 2,
and 1. In this position, if event 2 occurs during the reporting of
event 4, the reporting of event 4 continues until all three calls
selected for that event have been made. The reporting set then
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makes the three calls selected for event 2, and if the buttons of
the event reporting key 48 are set in the “‘Indefinitely” posi-
tion, the reporting set continues to switch back and forth
between the event 4-and event 2 calls until a resetting control
signal is received.

The button of the priority key 50 actuates a switch having
three transfers and in the “Event 1" position of the button, the
transfers consist of three pairs of closed contacts PR, (in FIG.
9), PR,, and PR;, and three pairs of open contacts PR,, PR,
and PRg.

Turning now to FIGS. 2 and 3, the switching logic for the re-
porting set is provided by relative motion between an M
switching disc and a group of contacts associated therewith
and a V switching disc and a group of contacts associated
therewith. Both of the M and 'V discs comprise a dielectric
member having a particular conductive pattern thereon, and
each group of contacts is spaced along a radius of the disc with
which it is associated.

A linear layout of the conductive pattern of the M disc is
shown in FIG. 2. In addition, the positions that the contacts
occupy and the paths that they describe with respect to the
conductive pattern are shown as broken lines extending along
the length of the FIG. The home position of the contacts with
respect to the conductive pattern is also displayed, the home
position being the position that the contacts occupy when the
reporting set is in the standby condition. Finally, angular dis-
placement with respect to the home position is indicated along
the bottom of the FIG.

The M disc has 21 contacts extending into engagement with
the conductive pattern thereon. The individual contacts are
electrically insulated from one another, and the M disc is
rotated past the contacts by a motor 52 (FIG. 10). The con-
ductive pattern interconnects various ones of the contacts as
the M disc rotates.and this interaction provides the equivalent
of 15 switches designated M;—;, Mg—4, My—;, My—¢, M;—s,
Mz—g, Myo—u1, My—12, Mu—ia Mu—e Mji—1s, Miy—i6,
M;;—isy Mis—19, and Mgg—3;. The switches My—g, M7—,
M,;—16, and Myy—,, are normally closed and all the rest are
normally open. The switches open and close in accordance
with the configuration of the conduction pattern.

A linear layout of the conductive pattern of the V switching
disc is shown in FIG. 3, the individual conductive paths being
numbered 1 through 40. The conductive paths are electrically
connected through the disc into the circuitry of the set, and a
wiper arm rotates the contacts over the disc in discrete steps
under the power of a stepping relay SP (FIG. 9). The wiper
arm and thereby the contacts occupy. 13 discrete positions
with respect to the conductive pattern and these positions are
indicated along the bottom of the FIG. The home position is
occupied when the reporting set is in the standby condition.

One of the other positions is occupied when the the report-
ing set is reporting a particular event and making a particular
one of the calls in the reporting.of that event. The event
number is indicated by the first nuinber of each position and
the call number is indicated by the second number of each
position. Thus the position 21 is occupied when the first call in
the reporting of event 2 is being made.

Fifteen contacts extend into engagement with the conduc-
tive pattern of the V switching disc, and adjacent contacts are

electrically connected to one another in the manner shown

along the left side of the FIG. The contacts interconnect vari-
ous ones of the conductive paths in each discrete position, and
this interaction provides the equivalent of 33 switches
designated V,—s through V;—3y, Vor—3s, V2i—as Vio—38,
Vie—a Vao—11» Vie—17» Vis—1n» Vis—17» Vas—25 Vas—2s,
Vis—ams Var—28 Vao—28 Vao—sr» Vai—sn, Vaa—an Vie—ar
Vis—a¢» Vas—34 Vie—s4, and Vgp—i. The switches Vog—zz,
Vso—37, Va1—a7, and Vy3—g; are normally closed while all the
rest are normally open.

Referring now to FIGS. 4 through 10, the circuit of the re-
_ porting set includes a number of relays in addition to the
calling relay C (FIG. 5), the motor relay MR, and the stepping
relay SP (FIG. 9). These relays comprise a play relay PY, a
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record relay RD, four event relays EV1 through EV4 (FIG. 6),
four subscriber relays SU1 through SU4 (FIG. 7), a ringing
relay R, a call-in relay CI, a call-back relay CB, an operate
relay O (FIG. 9), and a local use relay LU (FIG. 10). The cir-
cuit also includes five major subcircuits in addition to the au-
tomatic call transmitter circuit 25 (FIG. §). These subcircuits
consist of an amplifier 54 (FIG. 4), a bias circuit 55, a sub-
scriber use circuit 36 (FIGS. 6 and 7), a ringing detector cir-
cuit 58 (FIG. 7), a control signal detector circuit 66 (FIGS. 8
and 9), and an oscillator 68 (FIG. 6). The aforegoing and
other elements of the complete circuit will now be examined
in the context of the operation of the reporting set.

DESCRIPTION OF OPERATION

Setting Up

At the time that the reporting set is installed, the subscriber
provides an individual pair of normally open input contacts I
for each of the four events to be monitored, each pair of input
contacts being arranged so that the contacts close when the
event with which the contacts are associated occurs. In addi-
tion, the subscriber assigns each event with a number 1
through 4 in accordance with its significance from a priority
standpoint, and each pair of input contacts I is given the same
number as its associated event and is connected into the cir-
cuit of the event relay EV (FIG. 6) having the same number.

The reporting set is thereafter connected to a telephone line
serving the location and to a standard power source, the volt-
age of the power source being rectified and reduced by a
power circuit (not shown). The messages to be transmitted
upon the occurrence of each event are then recorded on the
tape.

Record Mode

A message is recorded on an individual channel by first
opening the door 22 (FIG. 1) of the housing 20 to obtain ac-
cess to the controls. The plunger 42 on the door is thereby
permitted to move outward and the contacts DR, (FIG. 7)
close. As a result, if the reporting set is in the process of re-
porting the occurrence of one or more events, the lamps CLP
in the buttons of the channel key 40 (FIG. 1) corresponding to
these events are illuminated to inform the user of that fact.

If the user wishes to terminate the reporting of the events so
as to be able to begin to record, he depresses the CLEAR but-
ton of the mode key 38 until all the lamps CLP in the buttons
of the channel key 40 are extinguished. Contacts CL, (FIG. 6)
close in the power path of the unlatch windings of the event
relays EV, and contacts CL, (FIG. 9) close to connect the
stepping relay SP to ground through one or more of the V37
switches. Contacts CL; close and connect the unlatch
windings of the operate relay 0, the motor relay MR, (FIG. §)
the call-back relay CB, (FIG. 7) and the call-in relay CI to
ground and connect the latch winding of the local use relay
LU (FIG. 10) to ground. Finally, contacts CL, (FIG. 9) close
in the power path of the unlatch winding of the operate relay 0
while contacts CL; open in the power path of the latch wind-
ing, and contacts CLg close in the ground path of the unlatch
windings of the event relays EV (FIG. 6) while contacts CL;,
(FIG. 2) open in the ground path of the unlatch winding of the
local use relay LU (FIG. 10). The result of the above is that
the stepping relay SP is stepped to its home position, and all
relays that were previously latched are unlatched while the
local use relay LU is latched.

The latching of the local use relay LU opens contacts LU, in
the power path of the latch winding, and current flow through
the winding terminates after a lapse of time provided by the
charging of a capacitor in parallel with the contacts, the time
lapse assuring secure latching of the relay. The same arrange-
ment is employed with respect to the latching of the operate
relay 0 (FIG. 9), the call-in relay CI (FIG. 7), the call-back
relay CB, and the motor relay MR (FIG. 5). The latching of
the local use relay LU further closes contacts LU, (FIG. 9) in
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the ground path of the unlatch winding of the LU relay and
‘opens contact LUj; in the ground path of the stepping relay SP
and the operate relay 0. This prevents event occurrences from
‘interfering with the local use of the reporting set.
" .The user thereafter depresses the RECORD button (FIG. 1)
" of the mode key 38, the button being latched in the downward
position and at the same time releasing the depressed RE-
'PORT button. The release of the REPORT button opens con-
" tacts RP, (FIG.9) in the ground path of the stepping relay SP
and in the ground path of the latch winding of the operate
relay 0 to also prevent event occurrences from interfering with
the local use of the reporting set. In addition, contacts RP;
(FIG. 10) open to place the motor 52 under the control of the
“‘switch My;—3 rather than the switch M;;—
The latching of the RECORD button closes contacts RC,
(FIG. 5) to energize the record relay RD and apply power to

thé record lamp RLP and the bias circuit 55 (FIG. 4). In addi-

“tion, the contacts RC, close and connect the output of the am-
‘phﬁer 54 to the record play windings RPW of the head 45

“(FIG. 8), and contacts RC; (FIG. 10) close in the ground path
of the unlatch winding of the motor relay MR (FIG. 5).

" The energized record relay RD opens contacts RD, (FIG. 4)

‘and RD; to disconnect the handset 28 from across the

“telephone line and closes contacts RD, and RD, to connect
the handset to the bias circuit 85, Contacts RD; close to con-
‘iect the output of the bias circuit 55 to the input of the ampli-
fier 54, while in the amplifier, contacts RDg open to discon-
nect a report frequency shaping network and contact RD;
close to connect a record frequency shaping network.

"The button on the channel key 40 (FIG 1) for a selected
‘channel is then depressed and latched in a downward position.
“Thus if the message for event one is to ‘be recorded, the button
labeled 1 is depressed. Contacts CH1, (FIG. 5) and CHI,
cldse and respectively energize the erase winding EW1 and
“connect the record play winding RPW1 to the output of the
anipliﬁer 54 (FIG. 4). In addition, contacts CH1, (FIG. 10)
close in the ground path of the latch winding of the motor
relay MR (FIG. §).

The depression of the channe! button also operates the
common switch of the channel key 40 to open contacts CM;

(FlG 6) and CM2 The contacts CM, open a balancing wind-
mg of a hybrid network 62 to prevent current flow in the wind-

~-ing' during recording and playing, and the contacts CM,
remove a shunt from across the resistor of a filter 64 so that
the: filter can function during recording and playing. In addi-
tion, the common switch opens contacts CM; (FIG. 10) in the
ground path of the unlatch winding of the motor relay MR

:(FIG. 5).

.~ The next step in the recording of a message is to remove the
handset 28 (FIG. 1) from the support 36. The hook switch is
théreby operated to close contacts HS, (FIG. 4) to connect
the handset 28 across the bias circuit' 55 and open contacts
HS; (FIG. 9) to further prevent event occurrences from inter-
rupting the use of the telephone. This last is achieved since the
contacts HS, are in the ground path of the stepping relay SP

. and the latch winding of the opéerate relay 0.

After removing the handset 28 (FIG. 1), the START button
of the mode key 38 is briefly depressed. Contacts ST, (FIG.
10) close and in combination with the closed contacts CH1,

. energize the latch winding of the local use relay LU if it was
not previously energized by the actuation of the CLEAR but-
ton of the mode key 38. Closed contacts ST, also act in com-
bination with closed contacts CH1, to energize the latch wind-
ing of the motor relay MR (FIG. 5).

Contacts MR, open and deenergize the latch winding of the
motor relay MR after latching has taken place, while contacts
MR. close in the power path of the unlatch winding and con-
‘tacts MR; open in the power path of the latch winding of the
calling relay C, the operate relay 8 (FIG. 9) and in the energiz-
ing path of the stepping relay SP. Contacts MR, (FIG. 4) close
to connect the amplifier 54, the filter 64 (FIG. 6), the oscilla-
tor 68, and the control signal detector circuit 60 (FIG. 8) to
ground. In addition, the closed contacts MR, energize the
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motor 52 (FIG. 10) and in combination with closed contacts
RC, energize the lamp RLP (FIG. 5) in the RECORD button
(FIG. 1). Contacts MR; (FIG. 19) open in the ground path of
the motor 26.

The illumination of the RECORD button (FIG. 1) mforms
the user that he may commence to record the ‘desired
message, which he does by speaking into the transmitter 25 of
the handset 28. The bias circuit §5 (FIG. 4) applies bias to the
transmitter 25 and to the record play winding RPW1 (FIG. §)
through closed contacts CH1,. In addition, erase current is ap-
plied to the erase winding EW1 through closed contacts CH1,.

The signals generated by speaking into the transmitter 25
(FIG. 4) are amplified by the amplifier 54 and applied to the
record play winding RPW1 (FIG, 5). A loop of tape (not
shown) is driven past the head 45 by the motor 52 (FIG. 10)
and any previously recorded message on channel 1 of the tape
is erased as the new message is recorded. As indicated previ-
ously, the message advantageously gives the location of the:re-
porting set and states the occurrence of the condition that has
been selected by the subscriber to be event 1.

The motor 52 also rotates the M disc (FIG. 2), and shortly
after rotation commences, the switches M,;;—;3 and M,;—
close. The switch M,;,—3 closes in parallel with the closed
contacts MR, to.provide an alternative path to ground for the
amplifier 54 (FIG. 4), the record lamp RLP (FIG. §), filter 64
(FIG. 6), the oscillator 68, the control signal detector circuit
60 (FIG. 8) and the motor 52 (FIG. 10¢) while the switch My,-
— 2 closes in still another alternate ground path of the motor
52. This is immediately followed by the opening of the switch
M;—, in the power path of the unlatch winding of the local use
relay LU to prevent the unlatchmg of the relay until just be-
fore the M disc returns to its home position.

"About 19 seconds' are available for the recording of a
message, this being the time required for the M disc to rotate
through 90°, Just before the end of this period, the switch My~
— 14 closes and unlatches the. motor relay MR, a path being
provided from the power source through closed contacts MR,
(FIG. 5), the unlatch winding, closed contacts RC; (FIG. 10),
and the closed switch M,;—,, to ground. The motor relay MR
contacts thereby return to their normal condition. Then at the
end of the recording period, the switch M,;—,; reopens and
deenergizes the amplifier 54 (FIG. 4), the filter 64 (FIG. 6),
and the motor 52 (FIG. 10) and extinguishes the lamp RLP
(FIG. 5) in the RECORD button.

With the recording of the message on channel 1 completed,
the user may go on to record the messages on channels 2, 3
and 4 by merely depressing the corresponding button on the
channel key 40 (FIG. 1), theréby releasing the previously
depressed button, briefly depressing the START button on the
mode key 38, and speaking the messages into the transmitter
34 of the handset 28 while the RECORD button is illuminated.

Play Mode

To check the recorded messages, the user depresses the
PLAY button of the mode key 38, the PLAY button being
latched downward and at the same time releasing the
RECORD button. The released RECORD button reopens
contacts RC, (FIG. 5) to deenergize the record relay RD and
disconnect the record lamp RLP and the bias circuit 55 (FIG.
4) from the power source, reopens contact RC, to disconnect
the output of the amplifier 54 from the record play windings
RPW (FIG. 5) of the head 45, and reopens the contacts RCy
(FIG. 10) in the ground path of the unlatch winding of the
motor relay MR (FIG. 5). The latched PLAY button closes
contacts PL, to energize the play relay PY and to connect the
lamp PLP in the PLAY button to the power source, closes
contacts PL, (FIG. 4) in the path between the input of the am-
plifier 54 and the record play windings RPW (FIG. 5) of the
head 45, and closes contacts PL; (FIG. 10) in the ground path
of the unlatch winding of the motor relay MR.

With the deenergization of the record relay RD and the
energization of the play relay PY, contacts RD; (FIG. 4) and
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RD, reclose to connect the handset 28 to the telephone line
while contacts PY, and PY; open to disconnect the handset
from-the telephone line. Contacts RD, and RD; reopen to
-disconnect the handset 28 from the bias circuit 55 and con-
tacts PY, and PY, close to connect. the handset to the output
of the amplifier 54. Contacts RD; reopen to disconnect the
- output of the bias circuit 55 from the input of the amplifier 54
and contacts PYj close in the path between the input of the
amplifier and the record play windings RPW (FIG. 5) of the
head 45. Finally, in the amplifier 54 contacts RDg reclose and
contacts PY; close to connect the play frequency shaping net-
work. Contacts PY, open to disconnect the report frequency
shaping network-and contacts RD; reopen to disconnect the
record frequency shaping network.

The button on the channel key 40 (FIG. 1) corresponding
to the desired message is then depressed, as, for example, the
button labeled 1 is depressed to hear the message for event 1.

" The depressed button serves the same functions as described
with respect to the record mode except that the closed con-
tacts CH1, (FIG. 5) serve no function and the closed contacts
CH]1, in combination with the closed contacts PL, (FIG. 4)
and PY; connect the record play winding RPW1 to the input
of the amplifier 54. o

The user thereafter places the receiver 32 (FIG. 1) of the
handset 28 to his ear and briefly depresses the START button
of the:mode key 38. The actuation of the START button and
the resultant energization of the motor relay MR (FIG. §) and
local use relay LU (FIG. 10) serve the same function as in the
record mode except that the closed contacts MR, act in com-
bination with the closed contacts PL, (FIG. 5) to.energize the
lamp PLP in the PLAY button.

“The energization of the motor 52 (FIG. 10) moves the loop
of tape past the head 45 (FIG. 5), and the signals generated in
the record play winding RPW1 are amplified by the amplifier
54 (FIG. 4) and applied to the receiver 32 of the handset 28.
The energization of the motor 52 also initiates the rotation of
the M disc with essentially the same results as described with
respect to the record mode. Thus, at the end of a complete
traversal of the loop of tape, the motor relay MR (FIG. 5) is
unlatched and the play lamp PLP and motor 52 are deener-
gized. : T

To check the other recorded messages, it is only necessary
to depress the corresponding button on the channel key 40
(FIG. 1) and-again depress the START button on the mode
key 38. When the recording and checking of the messages are
completed, the handset 28 is placed back on the support 36.

“The hook switch is-thereby operated and contacts HS, (FIG.
4) reopen to disconnect the handset 28 and contacts HS,
(FIG. 9) reclose in the path to ground of the stepping relay SP
and the latch winding of relay 0. - .

The REPORT button of the mode key 38 (FIG. 1) is then
depressed, the button being latched in a downward position
and at the same time releasing the PLAY button and whatever
button is depressed on the channel key 40. The release of the
PLAY and CHANNEL buttons returns the contacts PL, CM,
and CM, to their normal condition whereby the play relay PY
(FIG. 5) is deenergized, the balancing winding on the hybrid
network 62 (FIG. 6) is restored, and the shunt across the re-
sistor of the filter 64 is restored. The deenergization of the
play relay PY returns its contacts to their normal condition,
resulting in the connection of the report frequency shaping
network in the amplifier 54 (FIG. 4) and the disconnection of
the play frequency shaping network.

Finally, the depression of the REPORT button returns the
RP contacts to their normal condition. If the M disc (FIG. 2} is
not in the home position, reclosed contacts RP; (FIG. 10) in
combination with the closed switch M;;—,, energizes the
motor 52. The énergized motor 52 rotates the M disc and
when it gets to the home position, the switch M;;—,; reopens
to deenergize the motor and the switch M;—j, recloses in the
energizing path of the unlatch winding of the local use relay

'LU. Thus, when the M disc is in the home position, reclosed
contacts RP, (FIG. 9) in combination with closed contacts
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HS,, CL (FIG. 7), CLg (FIG. 9), N;, LU, and closed switch
M;—; (FIG. 10) energize the unlatch winding of the local use
relay LU. The reclosing of the contacts LU, (FIG. 9) permits
the energization of the stepping relay SP and the latch winding
of the operate relay 0. The reporting set is at this time in the
report mode.

Report Mode

In the report mode, the reporting set is able to respond to
the occurrence of one or more of the four selected events. As-
suming that event two occurs, the input contacts I, (FIG. 6)
close and energize a timing circuit including transistor Q2.
The timing circuit when energized provides a several second
path to ground for the latch winding of the event relay EV2,
during which time the relay is latched. The timing circuit
thereafter prevents current drain through the latch winding
and prevents the relay from relatching if the input contacts |
are closed when reporting is completed.

The latching of the event relay EV2 closes contacts EV2, in
the ground path of the unlatch winding and opens contacts
EV2, in the ground path of the stepping relay SP (FIG. 9). In
addition, contacts EV2, (FIG. 7) close in the ground path of
the channel lamp CLP2, contacts EV2, (FIG. 9) close in the
ground path of the stepping relay SP, and contacts EV2; close
in the ground path of the operate relay 0. '

The stepping relay SP is energized through a path extending
from the power source through closed contacts MR, (FIG. 5),
CI; (FIG. 9), the stepping relay SP winding, closed contacts
SP,, a diode 785, closed contacts EV2,, PR,, closed switch Vg,
—a7, closed contacts LU, Ng, CLg; CL (FIG. 7), HS; (FIG. 9)
and RP, to ground. The energized relay rotates the wiper arm
one step from the home position on the V disc (FIG. 3)
thereby placing it in position 41 and opens contacts SP; (FIG.
9) to interrupt the energizing path. The stepping relay SP is
consequently deenergized whereupon contacts SP, reclose
and again energize the relay to rotate the wiper arm to posi-
tion 42 (FIG. 3). This stepping of the wiper arm continués
until it is moved to position 21 at which time the switch V-
—z (FIG. 9) opens and terminates: the energization of the
stepping relay SP. It is seen that in position 21 the switches V-
—38, Vig—3s, Vis—17, Vor—1s, Vao—s7 and Vy— 5, are closed.

The switch V¢—38 (FIG. §) closes in the number selection
matrix to select the first number to be called by the automatic
call transmitter, and the switch V—35 (FIG. 6) closes in the
ground path of the unlatch winding of the event relay EV2.
Furthermore, the switch V,g—,; (FIG. 7) closes in the power
path of the subscriber use relay SU2, the switch Vy;—s (FIG.
§) closes to connect the record play winding RPW2 to the
input of the amplifier §4 (FIG. 4), and the switch V,,—3,
(FIG. 6) closes in the biasing path of the oscillator 68.

The latch winding of the operate relay 0 (FIG. 9) is also
energized at this time, a path extending from the power source
through closed contacts MR;(FIG. §), CL; (FIG. 9) 0,, the
latch winding, a diode 76, closed contacts EV2s, closed switch
Va;—31, closed contacts LUy, Ny, CLs, CL (FIG. 7), HS; (FIG.
9) and RP, to ground. Contacts 0; open to terminate current
flow through the winding after the relay has latched while con-
tacts 0, close in the power path of the unlatch winding, and
contacts 0 open in the power path of the unlatch winding of
the event relays EV (FIG. 6)..In addition, contacts 0, (FIG.
10) close in the ground path of the stepping relay SP, and con-
tacts 05 open in the ground path of the unlatch windings of the
call-back relay CB (FIG. 7) and call-in relay CI. Furthermore,
contacts 05 (FIG. 4) close to seize the telephone line, 2 path
being provided from the tip conductor through closed con-
tacts Cy, 0, closed switch Myg—,, a resistor 80, and windings
of the hybrid network 62 to the ring conductor, and contacts
0; (FIG. 10) close to energize the motor 26, a path being pro-
vided from the power source through the motor, closed con-
tacts MRs, 0;, a diode 82 and the closed switch M;;— ¢ to
ground.
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The energization of the motor 26 initiates the operation of
the automatic call transmitter (FIG. 5), and several seconds
after the telephone line is seized the call transmitter com-
mences to dial .a telephone  number D that has been
preselected as the first call for the second event. For each

digit, the pulsing switch P (FIG. 4) opens and closes 10 times,
- but no pulses are transmitted unless and until contacts C; are
opened by the latching of the calling relay C (FIG. 5). The
lateh winding of the calling relay C is energized when a path is
completed through the switching matrix of the call transmitter
in the manner previously set forth, A path is then provided
from the power source through closed contacts MRg, the latch
winding, closed contacts F, Dy, Sp, D.of the number switch N,-
—1, the closed switch V¢—238, closed contacts Cl, (FIG. 7),
HS, (FIG. 9) and RP, to ground. Upon the energization of the
latch winding of the calling relay C, the contacts C, (FIG. 4)
open and the pulsing switch P commences to-interrupt the
telephone line to transmit pulses thereover.

“After the pulses corresponding to the first dlglt have been
transmltted contacts G (FIG. 5) close and in combination
with the closed contacts C, energize the unlatch winding of
the calling relay C. Thus a path through the switching matrix is
provxded to latch and unlatch the calling relay C for each digit
that is dialed. In addition, shortly after the motor 26 (FIG. 10)
is energlzed it closes contacts N, to provide itself an alternate
energizing path and it opens contacts N, (FIG. 9) in the path
to ground of the stepping relay SP to prevent the stepping
.relay from operating should another event occur during the di-
aling. '

After the last digit is dialed, the latch winding of the motor
relay MR (FIG. 5) is energized by the closing of the contacts
DSj, a path being provided from the power source through
closed contacts MR, the latch winding, closed contacts. DSy,
So,, D of the number switch N,—1, the closed switch V38,
closed contacts Cl, (FIG: 7), HS, (FIG. 9) and RP, to ground.
Contacts MR, (FIG. 5) open and deenergize the latch winding
after latching has taken place, and contacts MR, close in the
energizing path of the unlatch winding. Contacts MR; open in
the power path of -the latch winding of the calling relay C,
thereby preventing any further transmission of dial pulses, and
in the power path of the stepping relay SP (FIG. 7), thereby
preventing any further operation of the stepping relay should
another event occur - during the transmission of the
prerecorded message. Furthermore, contacts MR, close to
provide ground for the amplifier 54 (FIG. 4), the oscillator 68
(FIG. 6), the control signal detector 60 (FIG. 8), and the
motor, 52 (FIG. 10), while contacts MRs open in one of the
ground paths of the motor 26.

The motor 52 is energized and commences to rotate the M
disc (FIG. 2) and move the tape past the head 45 (FIG. §5).
The initial rotation of the M DISC closes the switch My,—
(FIG. 10) to provide an alternate path to ground for the motor
52, and opens the switch M,;— s to prevent reenergization of
the motor 26 until the M disc returns to its home position.
However, the motor 26 continues to run until the calling cycle
is completed whereupon contacts N; reopen and disconnect it
from ground, contacts N, (FIG. 9) reclosing at the same time.

. As the tape moves past the head 45 (FIG. 5), the signals
recorded on channel 2 of the tape are picked up by the record-
play winding RPW2 and applied through the closed switch
Va7—28 to the input of the amplifier 54 (FIG. 4), and the am-
plified signals are transmitted out on the telephone lme via the
hybrid network 62 (FIG. 6).

At the same time, the rotation of the M disc (FIG. 2) inter-
mittently closes the switch M;y—e, (FIG. §) and if the alarm
condition continues whereby input contacts I, remain closed,
each closure of the switch M;3— energizes the oscillator 68,
a path being provided from the power source through closed
contacts I, the closed switch V,;~j,, a diode 84, the closed
switch My—,s, the oscillator, and closed contacts MR, to
ground. The energized oscillator 68 generates a tone of 2125
hertz and thus an intermittent tone, referred to as the alarm
signal, is transmitted out on the telephone line via the hybrid
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network 62, the alarm sxgnal bemg superimposed upon the
message to.inform the called station that the alarm condition
continues to exist.

During each callmg attempt, the message is repeated four
times. Thus time is allowed. for some delay in the establish-
ment of the connection with the called station and the answer-
ing of the call by the called ‘station. The called station upon
hearing the message may, if it is so equipped, transmit a con-
trol signal that causes the reporting set to terminate its calling
operation and reset to a standby condition. The control signal
comprises a tone of 1475 hertz, and it may be generated by an
oscillator designed for that specific purpose or by the depres-
sion of the dlglt 3 button on the. TOUCH-TONE dial of the
called station. The signal when generated is received by the
control signal detector circuit 60 (FIG. 8).

The detector circuit 60 comprises an input network 86, an
amplifying stage 88, a limiting and driving stage 90, and an
output network 92. All signals including both those directed to
the reporting set and those transmitted by the set are received
by the input network 86 via the hybrid network 62 (FIG. 6).
Although the signals transmitted by the set are greatly attenu-
ated by the hybrid network loss, in order to prevent the signal
generated by. the oscillator 68 from overloading the detector
circuit 60 (FIG. 8), the input network 86 includes a trap 93
that blocks this signal. In addition, the input network 86 in-
cludes a trap 94 that blocks a signal of 697 hertz which is the
companion frequency to 1475 hertz that is generated when
the digit 3 button on the TOUCH-TONE dial is depressed.

Other audible signals pass through the amphfymg stage 88
and are applied to the base of a transistor QS in the limiting
and driving stage 90. The transistor Q5 .is operated at a
minimal bias, the emitter being connected to ground and the
base being held just at the turn-on point. Thus the incoming
signal causes the transistor QS5 to fluctuate between an on and
off condition. When the transistor Q3 turns on, the collector
drops to ground potential and when the transistor turns off the
collector goes to a voltage determined by. resistors 95.and 96
and the potential of the power source. As a result a square
wave is provided at the collector, the amplitude of which is de-
pendent upon the power source potential.

In addition, by féeding the square wave to a transistor Q6
and using a sample of average current through this transistor
to furnish the bias for the base of transistor Q5, a symmetrical
square wave is achieved. The symmetrical square wave is fed
into a tank circuit 98 in the output network 92, the tank cir-
cuit being connected through a’ reverse bias diode 100 to a
transistor Q7.

The tank circuit 98 is tuned to resonate with the frequency
of the control signal and thus it commences to resonate if the
square wave is of this frequency. If the tank circuit 98 is driven
hard enough, the juncture with the diode 100 will go far
enough negative for the diode to conduct, the power source
providing a threshold that. must be exceeded before the diode
conducts.

The transitor Q7 is normally turned on, forward bias for the
transistor being provided by ‘a resistor 102, and with the
transistor on, current through a resistor 104 is shunted around
a capacitor 105. When, however, the diode 100 rectifies the
signal appearing in the tank circuit 98, it takes away the for-
ward bias for the transitor Q7 and thereby turns it off. Then
the current through the resistor 184 commences to charge the
capacitor 105.

If the signal of the proper frequency is sporadic, the
transistor Q7 is intermittently turned on, and each time it
turns on, the capacitor 105 is completely discharged. If, how-
ever, the signal of the proper frequency is continuous, the
transistor Q7 is turned off for a continuous period of time. The
charge on the capacitor 106 then reaches a potential that for-
ward biases transistor Q8 (FIG. 9), which in turn turns on
transistors Q9 and Q10.

In addition, when the transistor Q7 is turned off, bias is no
longer provided for the amplifier 54, and this results in the am-
plifier being turned off. The transmission of the prerecorded
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- message is thereby prevented from interfering with the receipt

of the control signal, and should: the prerecorded message

happen to include bursts at the same frequency as the control
signal, it is prevented from providing a false input.

The result produced by the turning on of the transistor Q10
(FIG. 8) depends upon the position of the M disc (FIG. 2) at
the time the control signal is transmitted. About midway
through each transmission of the message, the switch My—s
opens and the switches My;— 15 and M,—; close for periods of

. about 6, 5 and 4 seconds respectively. The switches M;~—8
and M;,— ¢ respectively open and close first. The opening of
the switch M;—g (FIG. 9) interrupts the power path of the un-
latch winding of the operate relay 0, while the closing of the
switch M;;—;s (FIG. 7) energizes the oscillator 68 (FIG. 6), a

- path:being provided from the pewer source through the closed
switch V,g—7 (FIG. 7), closed contacts SU2,, a diode 106,
the closed switch M,;— 3, the oscillator (FIG. 6), and closed
contacts MR, to ground. The energized oscillator 68 at this
time generates a continuous. tone, referred to as the inter-
rogate signal, that is superimposed upon the message. Then
about 1 second later, the switch M,—; closes and in combina-
tion with closed contacts Rs (FIG.-7) connects.the subscriber
relays SU to the collector of the transistor Q10 (FIG. 8).

. If the control signal is transmitted at this time, the sub-
'scriber relay SU (FIG. 7) associated with the event being re-
ported, in this case. SU2, is energized inasmuch as a path is
provided from the power source through the closed switch
Vis—11. the relay winding, the closed switch My—; (FIG. 6),
closed contacts R; (FIG. 7), the transistor Q10 (FIG. 8), and
closed contacts MR, to ground. :

The energized subscriber relay SU2 (FIG. 7) opens contacts
SU2, to interrupt the continuous bias path of the oscillator 68
(FIG. 6) -and thereby terminates transmission of the inter-
rogate signal. The called station is thereby informed that the
subscriber relay has been operated. In addition, the contacts
SU2, close to- provide an alternate ground path to that pro-
vided by the transistor Q10, thus keeping the SU relay
operated until m,—y opens and contacts SU2; and SU2, (FIG.
7) respectively open and close. These latter contacts may be
used by the subscriber to either initiate corrective action with
respect to event 2 or initiate some other activity at the facility
at which the reporting set is located.

If no control signal is transmitted at this time, the inter-
rogate signal is terminated by the reopening of the switch M,,-
— s about 4 seconds after the closure of the switch M—;
(FIG. 6). The switch M,—s reopens about a half second later
and ‘if the control signal was transmitted, it deenergizes the
subscriber relay SU2. Finally about 1 second later, the switch
M;—s(FIG. 9) recloses to reconnect the unlatch winding of

- the operate relay 0 to the power source.

Thus if the control signal is transmitted by the called station
at essentially ‘the same time that the reporting set is trans-
mitting the interrogate signal, the subscriber relay SU as-
sociated with the event being reported is briefly energized. If,
on the other hand, the control signal is transmitted at any
other time during the call, the calling attempts with respect to
the event being reported are terminated, and the reporting set
is either reset to a standby condition, or it commences to re-
port another event that has occurred.

This result transpires because with the switch My—; (FIG.
9) closed, the turning on of the transistor Q10 (FIG. 8) by the
transmission of the control signal, energizes the unlatch wind-
ing of the operated relay 0 (FIG. 9), a path being provided
from the power source through the closed switch My—g,
closed contacts 0, the unlatch winding, a diode 108 (FIG. 6),
closed contacts Ry (FIG. 7), the transistor Q10, and closed
contacts. MR, :to ground. Contacts os (FIG. 4) reopen and
drop the telephone line. In addition, contacts 0; (FIG. 9)

. reclose in the power path of the latch winding of the operate
relay 0, contacts 0, reopen in the power path of the unlatch
‘winding, and contacts 0y reclose in the power path of the un-

“latch winding of the event relay EV. (FIG. 6). Furthermore,
contacts 0, (FIG. 10) reopen in the ground path of the
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stepping relay SP, contacts 0y reclose in the ground path of the
unlatch windings of the call-back relay CB (FIG. 7) and call-in
relay CI, and contacts 0; (FIG. 10) reopen in one of the
ground paths of the motor 26.

Then as the M disc (FIG. 2) completes its rotation, the
switch M,;—, closes momentarily and unlatches the event
relay EV2, a path being provided from the power source
through the closed switch M;—¢ (FIG. 9), closed contacts 0y,
the closed switch M,~—, the unlatch winding of the relay (FIG.
6), closed contacts EV2,, a diode 110, the closed switch V-
—a, closed contacts Cl, (FIG. 7), HS, FIG. 9 and RP, to
ground. Contacts EV2, (FIG. 6) reopen in the ground path of
the unlatch ‘winding while contacts EV2, reclose and EV2,
(FIG. 9) reopen in ground paths of the stepping relay SP and
contacts EV2; reopen in the ground path of the latch winding
of the operate relay 0. :

Immediately thereafter the switch My;—y5 (FIG. 10) closes
momentarily and energizes the unlatch winding of the motor
relay MR (FIG. 5) since a path is provided from the power
source through closed contacts MR;, the unlatch winding,
closed contacts CM; (FIG. 10), and the closed switch M;;—;s
to ground. The contacts of the: motor relay MR (FIG. §)
return to their normal condition and with the reclosing of the
contacts MR, a path is provided from the power source
through closed contacts MRy, CI; (FIG. 9), the winding of the
stepping relay SP, closed contacts SP;, EV2; (FIG. 6), the
diode 110, the closed switch V—3,, and closed contacts Cl,
(FIG. 7), HS; (FIG. 9) and RP, to ground. the stepping relay
SP is repetitively energized by the opening and closing of the
contacts SP, and assuming that no further events have oc-
curred, the wiper arm is advanced along the V disc (FIG. 3) to
the home position. :

In moving from position 23 to position 11, the switch V-
—agq reopens and the switch Viy—3s closes and the energizing
path of the stepping relay SP then includes closed contacts
EV1, (FIG. 6), a diode 112, and the closed switch Vyy—ss in-
stead of closed contacts EV2,, the diode 110, and the switch
V40—ss. Then in moving from position 13 to the home posi-
tion, the switch Vap— a5 reopens and terminates the energizing
path. The motor 52 continues to run-until the M disc (FIG. 2)
rotates to the home position whereupon the switch M;;—,
(FIG. 10) opens and deenergizes the motor. The reporting set
is at this point reset to the standby condition.

If no resetting control signal is received, which result may
occur because the called station is busy, or because the called
station does not answer, or because the called station is not
equipped to transmit the control signal, or because the called
station does not wish to reset the reporting set, the reporting
set continues to transmit the recorded message until shortly
before the M disc (FIG. 2) returns to the home position. At
this time, the switch. Myo—;, (FIG. 6) opens and drops the
telephone line. About a second later, the switch My, —5 (FIG.
10) closes momentarily and unlatches the motor relay MR
(FIG. 5) in the same manner as described above. The contacts
MR; reclose and complete a path from the power source
through closed contacts Cly (FIG. 9), the winding of the
stepping relay SP, closed contacts CB, and Cl, a diode 114
(FIG. 10), closed contacts 0,, CM;, and closed switch M;;—;s
to ground. The stepping relay SP (FIG. 9) is energized just
once, advancirig the wiper arm along the V disc (FIG. 3) from
position 21 to position 22. The only change resulting from this
advance is the opening of the switch Vg—35 and the closing of
the switch Vs—3s (FIG. §) whereby circuitry related to the
next station to be called by the reporting set is connected into
the circuit of the automatic call transmitter.

Immediately thereafter the switch My—; (FIG. 6) closes to
reseize the telephone line and this is followed by the closing of
the switch M,;—¢ (FIG. 10) to energize the motor 26, the
motor 52 being subsequently deenergized by the opening of
the switch M,;—;; when the M disc (FIG. 2) returns to the
home position. The energized motor 26 operates the auto-
matic call transmitter (FIG. 5) to call the telephone number
selected for the second call of event 2 and the reporting cycle
described above is repeated. '
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If no resetting control signal is received during the second
call;ithe stepping relay SP (FIG. 9) is again energized once at
the’end of the reporting cycle to advance the wiper arm to
position 23 on the V disc (FIG. 3). As a result, the reporting
cycle is once again repeated, this time the call being made to
the station selected for the'third call of event 2.

However, in position-23, as is true in positions 43, 33, and
13, the switch Vy4—,; is closed, and if no resetting control
signal is received during the third call, what occurs depends
upon the position of button 2 on the event reporting key 48
(FIG. 1), button 2 being associated with event 2. If the button
is ifi the “Indefinitely” position, whereby the contacts ER2,
(FIG. 7) are open, then at the end of the reporting cycle the
stepping relay SP is again energized once to advance the wiper
arm to position 11 on the V disc (FIG. 3). This results in the

. cl_osihg of the switch Vgy—35 and assuming that no other events
have occurred, a path is completed from the power source
through the closed contacts MRy (FIG. §); Cls (FIG. 9) the
winding of the-stepping relay SP, closed contacts SP, and
EV1, (FIG. 6), the diode 112, the closed switch Vag—as,
closed contacts Cl, (FIG. 7), HS, (FIG. 9), and RP, to ground.
The stepping relay SP is then repetitively energized to step the
wipér arm to the home position of the V disc (FIG. 3).

In the home position, the switch V3—j, closes, and the

stepping relay SP is then repetitively energized by the path ex-

tending from the power source through closed contacts MR
(EIG. 5) and Cl; (FIG. 9), the winding of the stepping relay
SP, closed contacts SP, and EV2,, the closed switch V3—y,
closed contacts LU,, N,, CLg, CL (FIG. 7), HS, (FIG. 9) and
RP;j to ground. This path remains until the stepping relay SP
advances the wiper arm to position 21, and in this position the
callmg of the three ‘stations associated with event 2 is

remmated Thus if no resetting control signal is received; the’

reporting set will continue to call the three stations indefinite-
ly. - ’

If on the other hand, button 2 of the event reporting key 48
(FIG. 1) is in the ““3 Times” position; whereby the contacts
ERZ, (FIG, 7) are closed, then near the end of the third re-
portmg cycle when the: swrtch M;—¢ (FIG. 2) closes momen-
tarily, a path is provided from' the power source through
closed switch M;—; (FIG. 9), closed contacts O, the unlatch
wmdmg of the operate relay O, the diode 108 (FIG. 6), the
closed switches My—¢ (FIG. 7), and Vy—;,-closed contacts
ER2,, a diode 115, the closed switch V34 (FIG. 6), closed
contacts Cl, (FIG. 7), HS, (FIG. 9) and RP; to ground. The
operate relay Ois unlatched and the réporting set is thereafter
reset to a standby condition. in the same manner as when a
résetting control signal is received. Thus with the buttons of
the ‘event reporting key 48 (FIG. 1) in the 3 Times” posmon
if no resetting control signal is received, the reporting set
resets to the standby condition after calhng each of the three
stations once.

'S0 far it has been assumed that only one of the four moni-
tored events has occurred. If, however, several events occur
within short order of one another, the sequence of operation
of the reportmg set is affected by the posmon of the button of
thé“priority key 50 (FIG. 1). If the button is in the event 1
position, whereby the contacts PR, (FIG. 9), PR,, and PR, are
closed and contacts PR,, PR, and PRy are open, then event 1
has the highest priority, event 2 has the next to highest priori-
ty, and so on.

What this means is illustrated by assuming that events 1 and
2 occur at approximately the same time. Both the event relays
EV1 (FIG. 6) and EV2 are latched, resulting in the opening of
contacts EV1, and EV2, and the closing of contacts EV1,
(FIG. 9) and EV2,. Consequently, parallel energizing paths
for,the stepping relay SP are respectively provided through the
switches Vj,—3; and Vyg—;3; The wiper arm of the V disc
(FIG. 3) is advanced out of the home position and in positions
41 through 43 an energizing path is also provided through the
switch Va—3s (FIG. 6) while in positions 31 through 33 an
energizing path is also provided through the switch Vp;—
However, the path through the switch Vg5—jsremains closed
until the stepping relay SP advances the wiper arm to position
11 and therefore event 1 is reported first.
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Furthermore, as can be deduced from the previous descrip-
tion of the operation of the reporting set when only a single
event occurs, if button 1 of the event reporting key 48 (FIG.
1) isin the “Indefinitely” position, then event 2 is not reported
until a resetting control signal is received from one of the sta-
tions to which event 1 is being reported. Whereas if the button
is in the 3 Times” posmon, the reporting of ‘event 2 com-
mences upon the receiving of the resenmg control signal or
the completion of the three calls. ‘

Now let us assume that event 1 occurs, ‘whereby the event
relay EV1 (FIG. 6) is latched, while event 2is being reported.
At the end of the calling cycle when the motor relay MR (FIG.
5) is unlatched, the stepping relay-SP {FIG. ‘9)'is again ener-
grzed through closed contacts EV1, and the closed’ switch Vao-
—37 to advance the wiper arm to position 11, Thus the report-
ing of any event of lesser priority is terminated at the end of
the call in progress to initiate the reportmg of the event of
higher priority.

When, on the other hand, the button of the priority key 50
(FIG. 1) is in the “Equal” position, whereby contacts PR,
(FIG. 9), PR,, and PR; are open and contacts PR, PRd 5 and
PR are closed, the events have essentially equal priority with
respect to one-another, but are reported in the sequence 4 3
2,1

Thus, takmg the same fact situation as above, if évents 1 and
2 occur'at:approximately the same time, the event relays EV1
(FIG. 6) and EV2 are again latched, opening the contacts
EV1, and EV2, and closing the contacts EV1, (FIG. 9) and
EV2,. In the home position of the wiper arm (FIG. 3), an ener-

" gizing path for the stepping relay SP is only provided through
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the switch Vy3—g7 (FIG. 9). Then in positions 41 through 43,
an energizing path is only provided through the switch V,3—gs
(FIG. 6), and in positions 31'through 33 an energizing path is
only provrded through the switch V5. Consequently, the
wiperarm is advanced to posmon 21, and event 2 is reported
first.

Furthermore, even if button 2 of the event reporting key 48
(FIG. 1) is in the “lndefmltely” posmon, the reporting of
event 1 commences upon the receiving of the resetting control
signal or the completion of the calling of the three stations as-
sociated with event 2. Although, with button 2 in this position,
if no resetting control signal is received during the reporting of
event 2, the event is again reported after the three stations as-
sociated with event 1 have been called or the resetting control
signal is received from one of these stations.

Likewise, if event 1 occurs while event 2 is being reported,
event 1 is reported after the. three stations associated with
event 2 have been called or the resetting control signal has
been received. Thus, with the buttons of the event reporting
key in the “Indefinitely” position and the button of the priori-
ty key 50 in the ““Equal” position, the reporting set alternately
calls the three stations associated with each event until
resetting control signals are received.

Query Mode

In the query mode of operation, the reporting set is called to
check on its operation, to determine whether an alarm condi-
tion exists with respect to any of the events, and/or to operate
the subscriber relays SU (FIG. 7). With the reportmg setin the
standby condition, the incoming call causes ringing voltage to
be applied to a ringer 116 (FIG. 4), and the clapper on the
energmed ringer intermittently closes the switch RG (FIG. 7)
in the ringing detector circuit 88, The closure of the switch
RG charges capacitors 118 and 120, and after about four rings
the charge on the capacitor 120 reverse biases a zener diode
122, turning on transistors Q11, Q12 and Q13. A path is then
provided from the power source through the winding of the
ringing relay R, the transistor Q13, a diode 124, and the closed
switch M,;—4 (FIG. 18) to ground

The ringing relay R (FIG. 7) is energized, and contacts R,
close and in combination with resistor 125 provide a path in
parallel with the transistor Q13 and diode 124 whereby the
ringing relay R remains energized afier the transistor Q13
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turns off. The energized relay also opens contact R, in the
ground path of the latch winding of the call-back relay CB and
closes contacts R; in the bias path of the oscillator 68 (FIG.
6). In addition, contacts R, (FIG. 7) close to connect the latch
winding of the call-in relay CI to the control signal detector
circuit 60 (FIG. 9) and contacts R; (FIG. 7) open to discon-
nect the subscriber relays SU and unlatch winding of the
operate relay 0 (FIG. 9) from the control signal detector cir-
cuit. Finally, contacts Rs (FIG. 6) close in a ground path of the
unlatch winding of the operate relay 0, contacts R, (FIG. 19)
close in a ground path of the motor relay MR, and contacts Rg
(FIG. 9) close in a ground path of the latch winding of the
operate relay 0.

The latch winding of the operate relay.0 is energized, a path
being provided from the power source through closed con-
tacts MR; (FIG. 5), CL; (FIG. 9), 0,, the latch winding, and
closed contacts Rq to ground, and contacts 0 (FIG. 4) close to
seize the telephone line and terminate ringing. In addition,
contacts 0; (FIG. 10) close and energize the latch winding of
the motor relay MR (FIG. §), the path extending from the
power source through closed contacts MR;, the latch winding,
closed contacts R, (FIG. 10) and 0, the diode 82, and the
closed switch M;;—;s to ground. The contacts 0; also
complete an energized path for the motor 26, but the motor
relay MR operates so quickly that contacts MR; open before
the motor has a chance to start.

The unlatched motor relay Mr closes contacts MR,, con-
necting the amplifier 54 (FIG. 4), the oscillator 68 (FIG. 6),
the control signal detector circuit 60 (FIG. 8), and the motor
52 (FIG. 10) to ground. The motor 52 is energized and it com-
mences to drive the M disc (FIG. 2) and the continuous loop
of tape. The oscillator 68 (FIG. 6) is also energized, bias being
provided through closed contacts Cl, (FIG. 7) and R, and the
oscillator transmits a continuous interrogate signal out on the
telephone line. :

If the calling station does not transmit the control signal in
response to the interrogate signal, the unlatch winding of the
operate relay 0 is energized by the closing of the switch My—,
(FIG. 2) about 5 seconds after the interrogate signal is in-
itiated, a path extending from the power source through the
closed switch M;—s (FIG. 9), closed contacts 0,, the unlatch
winding, the diode 108 (FIG. 6), the closed switch My—,,
closed contacts Rg, Cl, (FIG. 7), HS; (FIG. 9), and RP, to
ground. The contacts 0; (FIG. 4) reopen and drop the
telephone line, and immediately thereafter the switch M;;—¢
(FIG. 10) opens and deenergizes the ringing relay R (FIG. 7).
The motor 52 (FIG. 10) continues to run and shortly before
the M disc returns to the home position, the switch My;—s
closes and energizes the unlatch winding of the motor relay
MR (FIG. 5). The switch M,,—,, (FIG. 10) then opens and
deenergizes the motor 52 as the M disc reaches the home posi-
tion, the reporting set being thereby reset to the standby con-
dition.

If, on the other hand, the calling station transmits the con-
trol signal in response to the interrogate signal, transistor Q10
(FIG. 9) of the control signal detector circuit 60 is turned on
and the latch winding of the call-in relay C1 (FIG. 7) is ener-
gized, a path being provided from the power source through
closed contacts Cl,, the latch winding, closed contacts R,,
transistor Q10 (FIG. 9), and closed contacts MR, (FIG. 8) to
ground. Contacts CI, open and terminate the energization of
the latch winding after latching has taken place. Contacts Cl,
close in the power path of the latch winding of the call-back
relay CB and in the power path of the unlatch winding of the
call-in relay CI, while the oscillator 68 (FIG. 6) is deenergized
and the interrogate signal terminated by the opening of con-
tacts Cl, (FIG. 7). Contacts CL, open in ground paths of the
stepping relay SP (FIG. 9) and the unlatch winding of the
operate relay 0, and thus the operate relay is not unlatched
when the switch M;—, (FIG. 6) closes séconds later. Contacts
Cls (FIG. 9) open in a potential power path of the calling relay
C (FIG. 5), and contacts Clg (FIG. 9) close in a power path of
the stepping relay SP. Finally, contacts Cl; (FIG. 10) close
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and contacts Clg open in ground paths of the stepping relay SP
(FIG. 9).

Immediately thereafter the switch M;;— 36 (FIG. 2) opens
and the switch M;o—;; closes and opens. The opening of the
switch M,;—¢ (FIG. 10) deenergizes the ringing relay R (FIG.
7) while the closing and opening of the switch Mjp—,, (FIG.
10) briefly energizes the stepping relay SP (FIG. 9), a path
being provided from the power source through the closes
switch M;—g, closed contacts Clg, the relay winding, closed
contacts CB, (FIG. 10) and Cl;, and closed switch M;o—, to
ground. The stepping relay SP advances the wiper arm to posi-
tion 41 on the V disc (FIG. 3) and the switches Vag—2q, Va5~
—a4, and Vyo—;7 close. )

The switch Vsg—g5 (FIG. 5) connects the record-play wind-
ing RPW 4 to the input of the amplifier 54 (FIG. 4) and the
message associated with event 4 is transmitted out on the
telephone line. The switch Vas—s4 (FIG. 6) closes so that if the
alarm condition with respect to event 4 exists at the time the
message is being transmitted, the intermittent alarm signal is
superimposed upon it. And the switch Vzo—17 (FIG. 7) closes
so that the subscriber relay SU4 may be energized by the
calling station sending the controt signal in response to the in-
terrogate signal superimposed upon the message.

If the control signal is sent when the interrogate signal is not
being transmitted, the reporting set drops the telephone line
and resets to a standby condition in the same manner as in the
report mode. The unlatching of the operate relay 0 (FIG. 9)
closes contacts 05 (FIG. 10) and just before the M disc returns
to the home position, the switch M;;—,s closes and unlatches
the call-in relay CI. However, if event 4 has occurred whereby -
the event relay EV4 (FIG. 6) is latched, the sending of the
resetting control signal does not unlatch the relay because of
the contacts Cl, (FIG. 7) being open. Consequently, when
events occur during the query mode, the reporting set reverts
to the report mode upon being reset, and commences to re-
port the occurrences of these events in the manner previously
described.

If the resetting control signal is not sent, then at the end of
the event 4 message, the switch Myg—1, (FIG. 10) closes and
opens three times in succession to repetitively energize the
stepping relay SP (FIG. 9) and advance the wiper arm (FIG.
3) to position 31 on the V disc. Thus the reporting set now
transmits the message associated with event 3 and the alarm
signal is superimposed upon the message if the event 3 alarm
condition exists. In addition, subscriber relay SU3 (FIG. 7)
may be energized if the control signal is transmitted in
response to the interrogate signal.

At the end of the event 3 message, the stepping relay is
again energized three times in succession and the wiper arm
(FIG. 3) is advanced to position 21 to initiate the transmission
of the event 2 message. Similarly at the end of the event 2
message the wiper arm is advanced to position 11 to initiate
the transmission of the event 1 message, and then at the end of
the event 1 message the wiper arm is advanced to the home
position. Consequently if no resetting control signal is sent,
the calling station hears all four of the event messages, ascer-
tains whether any of the four alarm conditions exist, and has
the opportunity to operate all four of the subscriber relays SU
(FIG. 7).

At about the same time that the wiper arm is advanced to
the home position, the switch M—2, (FIG. 4) opens and
drops the telephone line, and the switch My;—;5 (FIG. 10)
briefly closes and unlatches the motor relay MR (FIG. 5). The
switch Mpg—; (FIG. 4) then recloses to reseize the telephone
line and the switch M;,—,4 (FIG. 10) recloses and energizes
the latch winding of the call-back relay CB (FIG. 7), a path
being provided from the power source through closed con-
tacts Cl, and CB,, the latch winding, a diode 126, closed con-
tacts Ry, and the closed switch M;,—,¢ (FI1G. 10) to ground.
This is followed by the opening of the switch M;;—,, whereby
the motor 52 is deenergized, as the M disc returns to the home
position.
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The latched call-back relay CB (FIG. 7) closes contacts CB,
to terminate current flow through the latch winding and closes
CB, in a bias path of the oscillator 68 (FIG. 6). In addition,
contacts CB; (FIG. 9) close in the power path of the unlatch
winding of the operate relay 0 and contacts CB, (FIG. 18)
open in the ground path of the stepping relay SP (FIG. 9)
through the switch Myy—y; (FIG. 10), thereby preventing the
stepping relay SP from moving the wiper arm out of the home
position when the M disc is subsequently rotated. Finally, con-
tacts CB; (FIG. §) close to connect the “F” telephone number
into. the circuit of the automatic call transmitter- 25. The
closed contacts CB; are also in a ground path of the unlatch
winding of the operate relay 0 (FIG. 9).

The motor 26 (FIG. 10) is energized upon the closure of the
switch M;;—;¢ and thus the “F*’ telephone number is dialed by
the automatic call tranismitter 25 (FIG. §), and upon comple-
tion of dialing, the latch winding of the motor relay MR is
energized through the matrix of the call transmitter. The
motor 52 (FIG. 10), control signal detector circuit 60 (FIG.
8), and oscillator 68 (FIG. 6) are thereupon energized by the
closure of the contacts My, power for the oscillator being pro-
vided through closed contacts CB, (FIG. 7) and a diode 128.
Inasmuch as the wiper arm remains in the home position of the
V disc (FIG. 3), none of the record-play windings RPW (FIG.
5) are connected to the ampliﬁer 54 (FIG. 4), and therefore
only a continuous tone is transmitted out on the telephone
line.

If the called station returns the contiol srgnal the turning on
of the transistor Q10 (FIG. 9) of the control signal detector
circuit 60 energizes the unlatch winding of the operate relay 0,
a path being provided from the power source through closed
contacts CB, and 0,, the unlatch winding, the diode 108 (FIG.
6), the transistor Q19 (FIG. 7) and closed contacts MR, (FIG.
8) to ground. The reporting set then resets in the same manner
as when a resetting control signal is transmitted in the report
mode except that the unlatch windings of both the call-back
relay CB (FIG. 7) and the call-in relay Cl are energized when
the switch M,;—,s (FIG. 10) briefly closes shortly before the
M disc returns to the home position.

"If the called station does not return the control signal, the
unlatch winding of the operate relay @ (FIG. 9) is energized by
the-closure of the switch-M,—¢ (FIG. 2), a path extending
from the power source through-closed contacts CB, (FIG. 9)
and @y, the unlatch winding, the diode 108 (FIG. 6), the closed
switch M;—¢ (FIG: 7), a diode 130 (FIG. 5) and closed con-
tacts CBy to ground. The reporting set then resets in the
manner previously described. Thus it is seen that this call-back
feature essentially serves as a means for testing the operation
of the automatic call transmitter.

Although a specific embodiment of the invention has been
shown and described, it will be understood that it is but illus-
trative and that various modifications may be made without
departing from the scope and spirit of this invention as-defined
in the appended claims.

We claim:

1. A telephone set for reporting when one or more of a plu-
rality of preselected conditions occur, the telephone reporting
set comprising:

an automatic call transmitter; -

means for selecting with respect to each condition an in-

dividual station to be called by the automatic call trans-
mitter when that condition occurs;

means for initiating the operation of the automatic call

transmitter responsive to the occurrence of one of the
preselected conditions;

means for informing the called station that a preselected

condition has occurred; and

means for selecting the priority the conditions are to be

given with respect to one another in reporting the occur-

" ‘rence of the conditions when more than one condition of

lower priority being reported subsequent to the reporting
of the occurrence of a condition of higher priority.
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2. A telephone set for reporting when one or more of a plu- .
rality of preselected conditions occur, the telephone reportmg
set comprising: -

an automatic call transmitter;

means for selecting with respect to each condition a particu-

lar group of stations to be called by the automatic call
transmitter when that condition occurs;

means for initiating the operation of the automatic call

transmitter responsive to the occurrence of one or more
of the preselected conditions;

means for informing each called station that a preselected

condition has occurred; and

means for selecting the priority the conditions are to be

given with respect to one another in reporting the occur-
rence of the conditions when more than one condition oc-
curs at about the same time, the occurrence of a condi-
tion of lower priority being reported subsequent to the re-
porting of the occurrence of a condition of higher priori-
ty.

3. A telephone reporting set as in claim 2 wherein the sta-
tion selecting means includes switches for selecting the in-
dividual digits of a plurality of telephone numbers and for
selecting for each condition certain ones of the telephone
numbers to be called and the sequence in which they are to be
called when that condition occurs. .

4. A telephone reportinig set as in claim 1 wherein the priori-
ty selecting means includes a switch for selecting the order in
which the occurrence of the conditions is reported.

5. A telephone reporting set as in claim 2 wherein when a
condition occurs while another condition is being reported the
priority selecting means determines whether other stations as-
sociated with the condition being reported may be called be-
fore the reporting of the subsequent condition commences.

6. A telephone reporting set as in claim 1 wherein when the
occurrence of a condition is being reported and a condition of
higher priority occurs, the call in progress is always completed
before the reporting of the occurrence of the condition of
higher priority is initiated.

7. A telephone reporting set as in claim 2 wherein when the
occurrence of a condition is being reported and a condition of

‘higher priority occurs, the priority selecting means determines

whether other stations associated with the condition being re-
ported may be called before the occurrence of the condition
of higher priority is reported or whether the reporting of the
occurrence of the condition of higher priority 'is always in-
itiated upon the completion of the call in progress.

8. A telephone set for reporting when one or more of a plu-
rality of preselected conditions.occur, the telephone reporting
set-comprising:

an-automatic call transmitter;

means for selecting with respect to each condition a particu-

lar group of stations to be called by the automatic call
transmitter when that condition occurs;

means for initiating the operation of the automatic call

transmitter responsive to the occurrence of one or more
of the preselected conditions;

means for informing each called station that a preselected

condition has occurred;

means for transmitting an interrogate signal to each called

station;

means for detecting a control signal transmitted by the

called station, the detecting means being placed in a par-
‘ticular state responsive to receiving the control signal at
any time during the call; and

means responsive to the detecting means being placed in the

particular state concurrent with the transmission of the
interrogate signal for operating a relay associated with the
particular condition being reported.

9. A telephone reporting set as in claim 8 further including
means responsive to the detecting means being placed in the
particular state when the interrogate signal i not being trans-
mitted for causing the reporting set to discontinue the report-
ing of the condition then being reported and reset to allow for
the reporting of other conditions.
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10. A telephone reporting set as in claim 2 further including
means for detecting a resetting control signal transmitted by
the called station, the reporting set discontinuing the reporting
of the condition then being reported and resetting to allow for
the reporting of other conditions responsive to the detecting
means receiving the resetting control signal.

11. A telephone reporting set as in claim 10 further includ-
ing means for causing the reporting set to continue to report
the occurrence of a condition by sequentially calling each of
the stations associated with the condition until a resetting con-
trol signal is received.

12. A telephone reporting set as in claim 10 wherein the pri-
ority selecting means includes means for causing the occur-
rence of a condition of higher priority to continue to be re-
ported until a resetting control signal is received.

13. A telephone reporting set as in claim 10 wherein the pri-
ority selecting means includes means for causing the occur-
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rence of a condition of higher priority to be reported until a
particular number of successive calls are completed if no
resetting control signal is received before the completion of
the calls.

14. A telephone reporting set as in claim 2 wherein when
the occurrence of a condition is being reported and a condi-
tion of higher priority occurs, the priority selecting means
determines whether the reporting of the occurrence of the
condition of higher priority is always initiated upon the
completion of the call in progress.

15. A telephone reporting set as in claim 10 wherein the pri-
ority selecting means includes means for causing the occur-
rence of a condition to be reported once to each station as-
sociated with the condition if no resetting control signal is
received before the completion of the calls.



